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Arboretum Activities 


Orpen House 


For the third successive, yaar our Open House 
for Associates, held on“Sun@ay, May 18, was 
favored by superb weather. ‘Over 200 associates 
and their friends took advantage of this occa- 
sion to visit the Arboretum, participate in tours 
of the grounds and partake of refreshments. 

Instead of a single general tour of the Arbore- 
tum, as offered in the past, we this year arranged 
for a series of tours under expert guides. It was 


thus possible for our visitors to concentrate on 
azaleas, which were then at their height, to in- 
spect the newly established Medicinal Garden, 
to view the recently renovated Fernery or to be 
initiated into the mysteries of bee-keeping by a 
trip to the Langstroth Bee Garden. 


A few hardy souls “signed-up” for all of these 
tours and reported that they had spent a memor- 
able afternoon with us. 


(Continued on Page 48) 


s 2) ae6 66h Ue. aoe oe Ooo. oo, 2. 





The Cultivated Lindens 


Hur-Lin Li 


The Lindens or Basswoods belong to the 
genus Tilia, a member of the Linden Family or 
Tiliaceae. Although this family is essentially 
tropical, Tilia itself is confined to the temperate 
regions of the Northern Hemisphere and _ is 
represented by some thirty species in Europe, 
Asia and North America. All of the species are 
trees with alternate, simple, usually cordate 
leaves and flower and fruit clusters borne on 
large leaf-like bracts, the latter being a very 
unusual feature among flowering plants. (Fig. 
26) ’ 


Fig. 26 Fruiting clusters of Tilia tomentosa 


The Lindens are handsome trees with beauti- 
ful foliage and are widely planted as ornamental 
or shade trees. The continuous falling of the 
fruit bracts, however, makes them somewhat un- 
tidy. Besides being popular ornamental trees, 
the Linden possesses several characteristics which 
have been of great value to mankind since very 
ancient times. One is their importance as a 
source of honey, for their flowers are very fra- 
grant and rich in nectar. Another is the use of 
the wood for carvings and utensil-making, as it 
is essentially soft, straight-grained and easily 
worked. Still another is the utility of the inner 
bark or bast, which is fibrous and can be used 
for the manufacture of cords or fishing nets. 

The value of the soft wood in making carv- 
ings and the bast for making cords was known 


*) Photographs by Chester E. Pancoast from trees grow- 
ing in the Morris Arboretum. 


not only to the ancient Europeans and Asians, 
each employing separately their own native 
species, but was also discovered independently 
by the American Indians who utilized the native 
American species. The various uses in the dif- 
ferent lands will later be discussed in greater 
detail. 


CoMMON NAMES 


The common names of Tilia are many and 
varied. In the United States, the various species 
are usually called Linden or Basswood (Bast- 
wood), but sometimes the trees are also known 
as Bee-Tree or in the South as Linn. The wood, 
because of its pale color, is commonly known in 
America as Whitewood, a name also applied to 
the wood of the Tulip-tree, Liriodendron. The 
most commonly used name of the trees in Eur- 
ope is Lime, probably derived from the old 
Anglo-Saxon name Lind. Linde is the common 
name used by the Germans and the Dutch. The 
classical Roman name of the tree was Tilia. This 
becomes Tilleul in French, Tiglio in Italian and 
Tilio in Spanish. Linden is especially the favor- 
ite of the Germans and it is often mentioned in 
their folklore and early poetry. 

In eastern Asia the classical name given to the 
trees by the ancient Chinese is Tuan. Many 
colloquial names are locally applied to the vari- 
ous species. 


EUROPEAN SPECIES 


There are three species of Tilia commonly 
cultivated in most countries of Europe. Two of 
the species have been in cultivation since very 
ancient times: Tilia platyphyllos, the Large- 
leaved Linden, with large, hairy leaves and 
large flower clusters, (Fig. 27) and Tilia cor- 
data, the Small-leaved Linden, with smaller and 
hairless leaves and smaller flower clusters. A 
third, Tilia europea, the Common Linden, now 
more commonly planted than the other two 
species, has characters intermediate between the 
two and is in all probability a hybrid between 
them. (Fig. 28) 

The Lindens were known to the Greeks and 
Romans and were mentioned by Theophrastus, 
Pliny, and many other early writers. The use 
of the tree as a honey source made it a favorite 
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among early people. The tree, according to 
Theophrastus, is of two sexes, totally different 
in forms, referring probably to the two large- 
leaved and small-leaved species (Loudon 1838) . 
It was much esteemed by the Romans as a shade 
tree. According to Pliny, the wood was employed 
for numerous uses. Virgil mentions especially 
the quality of yokes made from its wood. 

The early classification of the European species 
was somewhat confusing, and a very long list of 
synonyms is involved. The three Lindens were 
recognized by Linnaeus in 1753, as represent- 
ing a single species, Tilia europaea with eight 
different varieties. 

The large-leaved Linden, T. platyphyllos, is 
widely distributed through central and southern 
Europe, and is largely a southern tree, occurring 
only in the southern countries. It has been in 
cultivation longer and has produced more varie- 
ties than the other species, among them fasti- 
giate and laciniate-leaved forms. A specimen of 
the latter (var. laciniata (Loud.) K. Koch) 
may be seen at the Arboretum. (Fig. 29). 

The small-leaved Linden, T. cordata, a less 
variable species, is the common Linden of north- 


Fig. 27 Tilia platyphyllos 
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ern Europe although it is also found in the 
south especially at high elevations. Though it is 
common and widely distributed, it is less fre- 
quently planted in central Europe than the 
other Lindens. 

The common Linden, T. europaea (T. vul- 
garis), is the largest of the European Lindens. 
As mentioned before, it has characters intermedi- 
ate between the two other species. Its hybrid 
origin is further indicated by the fact that al- 
though it is the most widely planted species in 
Europe, it is almost unknown in the wild (Sar- 
gent 1889, Elwes & Henry 1912). Its probable 
hybrid origin was early recognized by such 
authors as Palmstruch and Venus, who called it 
T. intermedia in 1802, and Bechstein, who 
called it T. hybrida in 1810. In 1909, in his 
monograph of the genus Tilia, V. Engler defi- 
nitely identified it as a hybrid between T. platy- 
phyllos and T. cordata. (Fig. 30) . 

Just when the common Linden first appeared 
in cultivation cannot be ascertained. It has been 
cultivated as a park and avenue tree for at least 
three and a half centuries (Sargent 1889) . In the 
early years it was largely propagated in Dutch 
nurseries and was often known as “Tilia hollan- 
dica” or “Hollandische Linde.” It is the tree that 
gives its name to the most famous street in 
Berlin. This is also the Lime so often seen in 
English parks and gardens. The most famous 
avenue there is the one in Trinity College at 
Cambridge. 

Besides these three Lindens which are widely 


_planted in Europe, there are three other species: 


T. tomentosa, T. petiolaris and T. dasystyla, 
which grow in the southeastern part of the 
continent as well as in western Asia. T. tomen- 
tosa, the Silver Linden, is a tall ornamental tree 
with silvery leaves. (Fig. 31). 

T. petiolaris, when mature, is a large tree with 
pendent lower branches; its leaves are whitish- 
tomentose on the lower surfaces. A fine specimen 
of this species is to be found on the grounds of 
the Arboretum. (Fig. 32) 


Uses OF LINDEN IN EUROPE 


Lindens have been valued since ancient times 
for their honey. The honey produced from the 
flowers is universally considered superior to all 
other kinds in quality. Linden oil, obtained by 
distilling the flowers, has a pleasant odor and is 
used in perfumery. 

The wood of Linden is known for its easy 
working quality, and besides many other uses, is 
highly prized for carving. Many of the fine carv- 
ings in old buildings in England as well as on 
the European continent are of this wood. In 








Fig. 28 Tilia europaea 


ancient times, it was extensively employed for 
making all kinds of utensils. 

The most important value of Lindens, espe- 
cially in the northern part of Europe, was for the 
making of ropes, mats, shoes, fishing nets, and 


similar articles from the inner bark or bast. 
This use was of great importance to peasants in 
former times, but even today, ropes and mats are 
still being made from Linden bast in some parts 
of northern Europe. 


Lindens have long been considered as among 
the most favorite avenue trees in Europe. The 
fashion of planting these was made popular by 
French landscape gardeners in the latter half of 
the seventeenth century, at a period when the 
formal style of gardening prevailed. Avenues of 
Linden trees were an essential feature in every 
park and town in central and northern Europe. 
The ability of Lindens to thrive under repeated 
severe pruning makes them especially fit for 
formal gardens. Their graceful, free habit rend- 
ers them desirable as lawn and street trees. 

Mention may be made here of the “honey 
dew,” somewhat viscid, sugary dots frequently 
found sprinkled on the upper leaf surface of the 


Common Linden and related species. Much has 
been written on this subject. Some authors be- 
lieve this is an excretion caused by the presence 
of aphids, but most probably it is a direct exuda- 
tion from the leaves due to excessive transpira- 
tion under intense sunlight (Elwes & Henry 
1913). After the honey dew dries and thickens, 
it becomes the site of growth of certain fungi 
resulting in the blackened dots commonly pres- 
ent on the leaves in late summer and fall. 


EASTERN ASIATIC SPECIES 


Over two-thirds of the species of the genus 
Tilia grow in eastern Asia. There are about 
twenty-one species in China, one in Korea, and 
three in Japan. The species are mostly tall trees 
of the mountain forests, and only a few are in 
cultivation in their native countries. The most 
widely cultivated species in northern China is 
Tilia mandshurica, the Manchurian Linden. 
The most frequently grown species in eastern 
China is T. Miqueliana, which is also commonly 
planted in Japan. A few other species are occa- 
sionally planted, including Tilia Tuan of cen- 
tral China, the specific epithet given by the 
Polish botanist Szyszylowicz being the classical 
Chinese name of Linden trees. 

In northern China, the species of Tilia are 
considered valuable not only as shade and orna- 
mental trees but also for their wood and bark. 
The wood is used for manufacturing various 
kinds of utensils, for carving and for making 
printing blocks. The bark is used extensively for 
making ropes and other coarse weavings such as 
mats and sandals. Large quantities of the fibers 
are collected by the farmers in northern China 
for these purposes. 

Many of the wild species of Tilia have been 
introduced into cultivation in the West by 
modern explorers, but these are still limited to 
botanical gardens and arboretums. 


LINDENS AS BuDDHISTS’ TREES 


An interesting feature of Lindens in eastern 
Asia is the religious significance attached to 
them by the Buddhist monks. This is not an an- 
cient attribute, but one which was deliberately 
accorded to it by these priests perhaps some five 
or six hundred years ago, after Buddhism, intro- 
duced from India several hundred years earlier, 
had become firmly established in China and very 
popular among the general public. 

The Buddhists in China call the Linden p’u 
t'i shu or bodhi tree, a name originally applied 
to Ficus religiosa, a tropical tree. According to 
the Buddhist legend it was under a tree of Ficus 
religiosa that understanding came to the Buddha 
Gautama, in 528 B. C., after eight years of medi- 
tation. The tree was named bohdidruma in Sans- 
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Fig. 29 Tilia platyphyllos var. laciniata 


krit, meaning the tree of enlightment (Burkhill 
1946). In later years cuttings from this sacred 
tree were taken and planted in different parts 
of India and Ceylon; and from these trees cut- 
tings were also brought to southern China. 


In northern China, however, this tropical tree 
is not hardy. In the words of Burkhill, the Budd- 
hists “in a kind of desperation,” transferred the 
name to Tilia. He thinks there is no similarity 
between the two to justify such a transfer. How- 
ever, I believe the basis for such a transfer may 
be in part due to the slight resemblance in the 
leaves, and in part due to the unique fruit clus- 
ters of the Lindens. The leaves of both are broad 
at the base with a cuspidate tip, giving them 
more or less a similar outline. The fruits of 
Lindens are of course very different from those 
of Ficus, but they are distinctive in appearance, 
resembling somewhat the fruits of another plant, 
Sapindus mukrossia, which bears fruits long 
attributed by the Taoist priests as possessing 
exorcizing power. This was called p’u ti tze or 
bodhi fruit by the Buddhists in later times. 
(Chen 1946). Thus the transference of the name 
“bodhi tree” is made actually to two plants, one 
for the leaves and another for the fruit. 


The species of Tilia cultivated by the Budd- 
hists on temple grounds as bodhi trees are two: 
T. mandshurica in northern China and T. Mi- 
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queliana in eastern China. The latter is rarely 
found in the wild and is quite variable, thus sug- 
gesting a possible hybrid origin. It was intro- 
duced into Japan and is widely planted there 
mostly on temple grounds. Although Japan has 
several native species of Tilia, this introduced 
species is the one commonly cultivated. It bears 
the name bodai, Japanese for bodhi (Makino 
1951), and is traditionally believed to have been 
introduced from China by a Buddhist priest 
about the year 1190 A.D. (Elwes & Henry 1912). 


AMERICAN SPECIES 


There are about five species in North America. 
The most wide-spread is T. americana, the 
American Linden, which has a natural range in 
the eastern part of the continent extending from 
Canada in the north, southward to Alabama and 
westward to Texas and North Dakota. (Sargent 
1891) . It is the most commonly cultivated native 
species, frequently planted as an avenue tree. 


The American Linden is one of the earliest 
cultivated trees in North America. Its first culti- 
vation must have been in the first half of the 
eighteenth century. Rehder (1940) gives the 
date “Intr. 1752”, which is misleading. This is 
the date of cultivation by Miller in England 
(Loudon 1838). Actually its first introduction 
into England was much earlier, for in the Lon- 
don Catalogue of Trees, 1730, there is men- 
tioned: “Tilia, with leaf more longly mucronate. 


‘Seeds sent from Carolina by Catesby in 1726, 


hardy, and may be propagated as other limes.” 
(Elwes & Henry 1913). 

In Europe, several varieties with different 
leaf-forms have been selected from cultivated 


Fig. 30 Left: Tilia platyphyllos; middle: T. europaea; 
right: T. cordata. 
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Fig. 31 Tilia tomentosa 


plants: ‘ampelophylla’—with large coarsely and 
irregularly dentate leaves; ‘dentata’—with more 
sharply often nearly double dentate leaves; and 
‘macrophylla’—with larger leaves than the typi- 
cal form. In America, there is now in cultivation, 
a pyramidal form ‘fastigiata’, with ascending 
branches. 

The other native American species are less 
commonly cultivated, Tilia heterophylla, to- 
gether with the var. Michauxii, is also widely 
distributed in the eastern United States. The 
other species are more restricted in their ranges, 
T. neglecta of eastern North America, T. monti- 
cola of the Appalachian Mountains, and T. flori- 
dana of the southern United States, Incidentally 
it may be mentioned that there are widely dif- 
ferent views among botanists regarding the 
classification of American Lindens. Some recog- 
nize only three species, and others as many as 
fifteen species. 


Uses oF LINDENS IN AMERICA 


The American Indians, before the arrival of 
Europeans, independently made use of the spe- 
cial qualities of Lindens, namely, the soft easily 


worked wood, and the tough fibrous inner bark 
or bast. The bast was used for making cordage 
and mattings. The wood was much used for mak- 
ing household wares. Longfellow narrates that 
all the bowls at Hiawatha’s wedding were made 
of basswood, smoothly polished. 

The wood, known also as whitewood, is light 
brown in color. It is now used in America in the 
manufacturing of wooden wares, cheap furniture 
and similar objects. It is also used for making 
paper pulp, but the quick decomposition of the 
sap make it unfit for white paper (Sargent 
1891). 


EUROPEAN SPECIES IN AMERICA 

The common Linden and some other species 
of Europe are often cultivated in America, 
either as avenue trees or in botanical gardens. 
The American species, actually, do better than 
European trees, since they are native and there- 
fore more suitable to the climate. But European 
Lindens are still being widely planted as street 
or lawn trees in this country. 

Many of the larger eastern cities in North 
America have a Linden Avenue and often it is 
the European Common Linden that lines the 


Fig. 32 Tilia petiolaris 





street. These European Lindens were doubtless 
among the very first trees brought to the New 
World by the early colonists. There are, for in- 
stance, massive trees of the Common Linden 
planted along the streets at Plymouth, Mass. 

Lindens are subject to the attacks of many in- 
sects, which sometimes disfigure the trees by 
devouring the foliage or even destroy the trees 
by boring into the trunks. All the American and 
European species are susceptible to such injuries, 
but trees growing in richer soils often fare better 
and are less affected than native species. 


HYBRIDS 


It was mentioned above that the Common 
Linden (T. europaea) is most probably a hy- 
brid between the two common European species. 
The species in this genus seem to be able to 
hybridize freely. With the introduction of 
American trees to Europe, there have arisen in 
cultivation a number of specimens showing inter- 
mediate characters between some of the Ameri- 
can species and the various European ones. 
A list of such putative hybrids on record is 
given below; their parentage is often conjectural. 
These were all selected from among cultivated 
plants in Europe in the nineteenth century, and 
most of them are not in cultivation in America. 


T. x euchlora (T. cordata x dasystyla?) Origi- 
nated before 1860 in Russia. 

T. X flaccida (T. americana x platyphyllos?) 
Originated before 1834 in France. 

T. X flavescens (T. americana X cordata?) Origi- 
nated before 1836 in Germany. 

T. xX Juranyana (T. cordata x tomentosa?) 
Originated before 1834 in Hungary. 

T. xX Moltket (T. americana x _ petiolaris?) 
Originated before 1880 in Germany. 

T. xX orbicularis (T. euchlora x petiolaris?) 
Originated about 1870 in France. 
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Maple Check List 


Published under the auspices of the American 
Association of Botanical Gardens and Arbor- 
etums, there appeared late in August Brian O. 
Mulligan’s long-awaited annotated check list 
entitled, “Maples Cultivated in the United States 
and Canada.” 

Dr. Mulligan, who is Director of the Univer- 
sity of Washington Arboretum at Seattle, has 
labored long and diligently to make this volume 
as accurate and comprehensive as possible. He 
has been aided by a Publications Committee and 
by the directors of more than a score of botanical 
gardens and arboreta in this country and Canada 
who have supplied dataconcerning the maples 
cultivated in their own ‘institutions. As a result, 
this compilation will prove of inestimable value 
to all who are interested in the occurrence of this 
large and important genus in “the gardens and’ 
parks of temperate North America. _ 

The present work comprises 56 pages, of which 
eight are devoted to illustrations. In an intro- 
duetory section the author discusses the botanical 
histery of the genus Acer. This is followed by a 
brief account of the geographic distribution of 
some 150 species and an outline of their pres- 
ently accepted botanical classification. 
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The main body of the work is devoted to the 
check list of cultivated maples. This includes 
some 70 species and numerous varieties, forms, 
cultivars and hybrids. (In A. palmatum alone 
more than 70 subspecific taxa are listed.) Each 
entry is followed by symbols indicating the 
major gardens and arboreta in which it may be 
found growing. Information is also given con- 
cerning the country of origin, the original dis- 
coverer, and the date and place of introduction 
into cultivation. 

Additional sections, which might better have 
been designated as appendices, are concerned 
with such special topics as the uses of Maples as 
large shade trees, as small ornamental trees and 
as fall color subjects. 

A valuable feature of the work is a chapter on 
the Propagation of Maples, contributed by Roger 
G. Coggeshall, formerly propagator at the Ar- 
nold Arboretum. 

Copies of this check list may be obtained from 
Mr. Carl Fenninger, Secretary of the A.A.B.G.A., 
Box 216, Lima, Delaware County, Penna. The 
price is $2.00 per volume, with discounts for lots 
of more than ten. 


J. M. F,, Jr. 
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Characteristics and Identification of the Soft Pines 
Cultivated in the Philadelphia Area 


JONATHAN W. WRIGHT 


(Continued from page 30) 


SOURCES OF SEED AND NURSERY STOCK 


Most species growing in Philadelphia are now 
coning. The larger Himalayan white and limber 
pine trees sometimes produce hundreds of cones. 
However, there are three reasons why the use of 
this Philadelphia grown seed (or for that matter 
seed collected in any arboretum or park) should 
be discouraged. First, some species such as east- 
ern white and Himalayan white pine produce 
mostly empty seed because of some peculiarity 
in the Philadelphia climate. Second, such species 
as Swiss stone, Japanese white, lacebark, and 
Korean white pines are too rare to be adequately 
cross pollinated and for that reason set mostly 
empty seeds. One year a bushel of cones from the 
Morris Arboretum’s large lacebark pine yielded 
only 32 filled seeds, and most of those were prob- 
ably selfed. Third, isolated Philadelphia speci- 
mens of western white, Macedonian white, and 
Mexican white pines regularly produce fertile 
seeds, but this seed is almost certainly the result 
of hybridization with eastern white pine. It is 
valuable for some purposes, but will not yield 
true-to-name trees. 

Seed should be collected from natural stands 
and should be labelled as to its geographic ori- 
gin. Some of the larger seed dealers regularly 
stock or can obtain such seed of all species except 
those whose native ranges are behind the Iron 
Curtain. 

Eastern white pine is a common item in most 
forestry and ornamental nurseries. Himalayan 
white and limber pines have been stocked for 
short times by Philadelphia area nurseries but at 
the present time they and the other exotics can 
be obtained only from rare plant nurseries scat- 
tered around the country. 


PROPAGATION OF WHITE PINES 


White pines are most easily propagated from 
seed. The seed can be sown directly in shaded, 
well-watered outdoor nursery frames. The seed- 
lings are resistant to mineral spirits, and can be 
weeded by being lightly sprayed with a suitable 
petroleum compound such as “Varsol”. Or, the 
weeds can be kept down by covering the seeds 
with sawdust which will reduce damping off 
losses and maintain soil moisture. 


In forestry practice we usually outplant naked- 
rooted eastern white pine seedlings that are 4 to 
8 inches tall and 2 to 4 years old. With proper 
ground preparation (and watering during ex- 
ceptionally dry seasons) the percentage survival 
can be as high as 95 percent. However, I usually 
prefer seedlings that have been transplanted once 
and are about one foot tall. They are not too 
large to be moved naked-rooted and are easily 
visible after outplanting. 


In the tree breeding work at the Northeastern 
Forest Experiment Station we encountered 
special difficulties with certain species. Mice ate 
the seeds of the large-seeded Korean white pine 
in preference to those of other species present 
in the greenhouse or nursery. Sugar pine grew 
vigorously for two years but failed to survive 
transplanting. This was probably related to the 
fact that the seedlings developed a single tap- 
root and almost no fibrous roots; the seedlings 
should probably be grown in large, deep pots 
and transferred to their permanent locations 
when only two years old. Seedlings of the large- 
seeded Japanese white and dwarf stone pine 
started off rapidly but grew little during the next 
three years, possibly because of lack of mycor- 
rhizae. 

There is no satisfactory method of rooting cut- 
tings taken from old white pine trees. Peculiarly, 
single bundles of needles can be rooted but can- 
not be induced to form terminal buds. Cuttings 
made from young seedlings can be rooted rather 
easily in a greenhouse bench. 


Air layering seems to offer an easy method of 
vegetatively propagating small numbers of trees. 
The treatment consists of wounding a small 
branch, dusting the wound with rooting powder, 
surrounding the branch with a large wad of 
moist sphagnum, covering the sphagnum tightly 
with a sheet of waterproof plastic, and sealing 
the branch-plastic joints to prevent water loss. 
One of the biggest secrets of success is to wait — 
18 months if necessary — until roots are visible 
through the plastic. Premature inspection results 
in drying out and loss of roots that are just start- 
ing. 

The white pines are easily grafted by the 
usual methods. The grafts are most successful if 
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the understocks are potted approximately one 
year beforehand and if the newly made grafts 
are kept in a moist chamber until the union is 
complete. The resin poses no special problem; 
nor does understock, within wide limits. The 
Arnold Arboretum in Boston has an old lace- 
bark pine grafted onto eastern white pine. The 
graft line is still visible but the scion seems to be 
growing as vigorously as if it were on its own 
roots. One Canadian worker reports that white 
pines remain alive for at least a few years when 
grafted onto Scotch pine seedlings. However, 
chances of success are always best if the scion and 
understock are similar genetically. 

In recent years many tree breeders have tried 
open field grafting. This seems to be most suc- 
cessful if the grafts are made on the new candles. 
In open field grafting it is essential that the 
grafts be protected from drying out by water- 
proof coverings and that they be shaded by paper 
bags or a muslin screen. If the scionwood is taken 
from the upper, flowering portion of a tree, it 
may continue to flower for several years after the 
graft is made. Thus, it is possible to obtain 4- to 
5-foot-tall trees that are loaded with cones. 


INSECT AND DIsEASE PEsTS 


White pine blister rust (Cronartium ribicola 
Fischer) is the most serious white pine disease. 
It is a native disease in Asia whence it was in- 
troduced into Europe and America on live trees. 
Most of the Old World white pines are resistant 
or immune but the important New World 
species are susceptible. If this disease had been 
allowed to go unchecked it might have destroyed 
many large areas of eastern white pine, and 
would almost certainly eliminate the extremely 
susceptible western white pine. As it is, the west- 
ern white pine is being saved only in the most 
productive areas where economical control is 
feasible. 

Two features of the life history of the blister 
rust fungus make control of this disease possible. 
First, it has two alternate hosts — Ribes (currants 
and gooseberries) and Pinus. Second, it can 
spread only a few hundred feet from Ribes to 
Pinus although it can spread for miles from 
Pinus to Ribes. Thus, white pine stands can be 
protected by eradication of the Ribes. 

It is encouraging to note that the Ribes-eradi- 
cation operations have been successful in the 
Northeast, and that one finds only an occasional 
blister rust canker. Constant vigilance is neces- 
sary, and the planting of the relatively unim- 
portant gooseberries and currants should be dis- 
couraged. 

The second most important pest — actually 
the most important in the Northeast — is in the 
white pine weevil (Pissodes strobi (Peck) ) . This 
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insect kills the leader and causes the tree to grow 
crooked. It does not endanger the white pine 
population as a whole, but causes a great loss of 
lumber values. Fortunately, the weevil can be 
controlled easily by spraying at the proper time 
with lead arsenate or DDT. Also, some species 
such as western white pine are much more re- 
sistant than is the eastern white pine. 

Cone insects (Conophthorus coniperda 
(Schw.) and Dioryctria spp.) are a nuisance to 
the tree breeder. I have often pollinated 100 or 
200 female strobili per tree in Philadelphia and 
the Pocono Mountains, only to find all but three 
or four dead before the next spring. These cone 
insects are responsible for most of the periodicity 
in white pine seed years and the low number of 
natural seedlings in many forest areas. 

Occasionally one sees a slow-growing, yellow- 
foliaged eastern white pine. This condition may 
persist for years. Its cause it not yet known. Nor 
is the cause known for the sudden death of occa- 
sional scattered trees that are apparently healthy 
one year and brown the next. 

In the northern part of Idaho western white 
pine suffers from a serious disease called pole 
blight. Its cause is unknown. Its symptoms are a 
yellowing of the foliage, reduction in growth 
rate, bark lesions, and death. This pole blight 
has not been observed in the Northeast. 

One forest planting of Macedonian white 
pine in upstate New York has a high incidence 
of needle cast or needle browning caused by the 
fungus Hypoderma desmazierii Duby. Some of 


‘the trees seem to be genetically resistant to the 


disease because they are entirely green in spite 
of having their branches intermingled with 
branches of severely infested specimens. The 
disease was present for at least two years but has 
not caused a noticeable reduction in growth 
rate. 

These are the most serious of the white pine 
pests. None is particularly troublesome in Phila- 
delphia, and the home owner in this area can 
plan on planting white pines that should remain 
relatively healthy. 


Soi, PREFERENCES 


The eastern white pine grows best on a deep. 
rich, moderately well-drained soil. However, it 
will survive on a wider range of soil texture and 
drainage conditions than most other tree species. 
For example, it will grow slowly for years under 
almost swamp conditions, and thrives on deep 
sands. 

In one New York planting eastern and western 
white pine were planted side by side down a 
hillside and into a swamp. Both species did well 
on the hillside but only the eastern white pine 
survived in the swamp. 





For the other exotic species we have almost no 
data on soil preference. Most have done well on 
deep, rich, moderately well-drained clay or clay- 
loam soils but have not been tested on other 
soils. 

Until more information is available it would 
be best to confine the planting of the doubtfully 
hardy Armand, Mexican white, Himalayan white 
and sugar pines to protected sites at relatively 
low elevations. On the other hand, hardiness will 
probably not be a factor in the success of western 
white, Korean white, and Swiss stone pines in 
Pennsylvania. 
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Survey of Unusual Growing Season, 1958 


PATRICIA ALLISON 


The drought of 1957 wore on and on and on. 
Day by day the havoc increased, first among the 
dogwoods and rhododendrons, then even among 
the tougher trees and shrubs. Every possible step 
was taken to protect each victim as the soil con- 
tinued to parch. Even then fears were born for 
the safety of trees and shrubs in 1958, for the 
effects of prolonged droughts often are revealed 
months or years afterwards, just as the effects of 
transplanting may not appear until subsequent 
seasons. Then came the brilliant fall and finally 
the blessed moisture of a winter of relatively 
mild temperatures. Fears had subsided a trifle 
when the calamity of March snow descended. Its 
own chronicle of destruction has already been 
related in the Bulletin. As with drought, how- 
ever, there is hidden damage by such a storm— 
branches that do not snap but bend, overburd- 
ened, splitting in hidden parts before the 
weight is removed. The removal of the obvious 
wreckage from trees already weakened by 
drought was a sickening task. It remained to be 
seen what the spring and summer would bring. 


The over-all picture, fortunately, has been 
good, for it has rained and rained—perfect for 


the recuperation of root systems damaged by 
drought or the wrenching of winter snows, but 
somewhat less than perfect in other regards. 
Without the abundant rainfall, there surely 
would have been additional losses from the 
drought. With the frequent rainfalls, and the 
interspersed warm, bright, dry days, came many 
peculiar effects, and not a few damaging ones. 
Some were surely due to the unusual weather 
history the plants had experienced, others to the 
pests and pathogens that overwintered in abund- 
ance and were able to attack weakened hosts in 
force. Here are a few examples from many. 


Scorch of foliage was common, especially on 
beech and thin-leaved maples. Leaves and twigs 
remained in a lush and succulent state, thanks 
to the abundant moisture and overcast days. 
Such tissue was extremely susceptible to injury 
from the occasional hot drying winds on bright 
days, as well as to certain pathogens. 


Two reports of strange goings on of dogwoods 
were received. Those that survived the drought 
and storm put on their usual display of white 
and pink during the first half of May. This dis- 
play had developed gradually as the chlorophyll 
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disappeared from the bracts (“petals”) around 
the flowers during the last week of April. 

The strange reports were of dogwood leaves 
which had undergone the same process. Twigs 
were brought in that had a series of green leaves, 
then a few white ones, and finally, at the tip, 
normal young green leaves again. The story was 
repeated with a pink variety. 

Even the hardy Ginkgo had its troubles. Two 
reports were received of excessive defoliation 
during late May. No evidence of pest or patho- 
gen was found among the trees examined, and 
the leaf-fall stopped in June. 

Magnolias, known to bloom twice during an 
occasional season, really outdid themselves this 
year. In mid July a number of species and 
varieties were in bloom again. 

That the spring and summer weather favored 
certain plant pathogens became abundantly 
clear early in the season. A common inquiry was, 
“Why are the plane trees so late in leafing out 
this season?” Actually, they were not late at all. 
Before the leaves were fully expanded, as early 
as May 24, many trees were defoliated by the 
anthracnose fungus. The leaves that seemed so 
late in arriving were actually a second set, often 
arising from buds well within the wood of twigs. 
Nor did the fungus stop there. Many of the new 
leaves were lost as rainy periods provided ideal 
conditions for sporulation and dissemination of 
the pathogen. Some leaf fall was occurring 
throughout July. The same fungus caused dam- 


age to oaks as well. Leaf fall has continued, 


through August. 


Other fungi have been extremely active. Turf 
diseases have been particularly severe this season, 
Other groundcovers such as Pachysandra and 
Vinca were found in serious condition at some 
locations in mid April and mid May, respec 
tively. Leucothoe was well-spotted with its com 
mon leaf spot fungus by May 15. 

Although many powdery mildews are thought 
of as late-season arrivals, 1958 was a banner 
year. Well-advanced rose powdery mildew was 
observed May 17. Related fungi were common 
on Aesculus, Platanus, and dozens of other hosts, 
Powdery mildew, usually more of a nuisance 
than a danger to lilacs, caused severe damage to 
many varieties this year. 

The story could be repeated with insect pests, 
The usual array was present in abundance. In 
addition, trees weakened by drought or storm 
fell prey to species that are usually not so lethal, 
Two specimens of Pinus Cembra were killed in 
a very short time by several twig and trunk 
beetles of this type. Gall insects were especially 
common, and were destructive because of their 
abundance on some oak species examined. 

Because wet weather would not allow move 
ment of the equipment, dormant sprays could 
not be applied to trees and shrubs before the 
rapid development of foliage in the sudden 
warmth of early spring. Judging from the ac 
tivities of insects and of fungi this season, such 
sprays will be extremely important next spring. 

So it goes—the effects of one year carrying over 
to the next. Let’s hope that there are no im 
mediate encores to the drought of 57 or the 
winter of ’58. 


Arboretum Activities 
(Continued from Page 38) 


MEDICINAL GARDEN 


Mention has been made before in these pages 
of the Founder’s Fund Award of the Garden 
Club of America, which was given to the Morris 
Arboretum for the purpose of establishing a 
garden of Medicinal plants. This garden was 
officially opened on the occasion of our Open 
House on May 18 and attracted considerable at- 
tention. (Fig. 33). 

Located on a slope just below the Rose 
Garden, this small beginning of a living collec- 
tion of drug plants, has continued to intrigue 
visitors to the Arboretum during the summer 
months. 

Here one may see many of the plants which 
over the centuries have formed the basis of the 
Materia Medica of many countries as well as a 
number of species which have come into promi- 
nence only in recent years. 


Page 48 


Hardy forms such as Digitalis, Aconite, Cas 
cara, Valerian and Witch Hazel will be found 
growing side by side with tender tropical species 
like Quinine, Eucalyptus, Nux Vomica and the 
Rauwolfias. Altogether some 60 species make up 
the present exhibit. 

An early issue of the Bulletin will carry a 
fuller account of this garden with a complete 
list of species and their medicinal uses. 


PLANT DIsTRIBUTION 


As announced in a previous issue, our annual 
distribution of plants to our Associates which 
has heretofore been held in October will, by 
popular consent, be deferred until next Spring. 
We are convinced that this is a more satisfactory 
time of year to distribute plants than autumn, 
especially to those of our associates who do not 
possess cold frames. 
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Fig. 33 Medicinal Plant Garden 


A future issue of the Bulletin will carry an 
announcement of the date of the next distribu- 
tion and each associate will, as in the past, re- 
ceive a notice of this event which will probably 
be scheduled for late April or early May. 


‘THE SUMMER COURSE 


The summer course dealing with the indenti- 
fication of Woody Plants, which was instituted 
in 1955, was given again at the Arboretum this 
year. The course was one of those presented 
under the aegis of the Summer School of the 
University of Pennsylvania and lasted for six 
weeks, from June 30 to August 8. 


The principal objective of this course is to 
acquaint the student with the more important 
ornamental trees and shrubs, both native and 
exotic, which are hardy in the Philadelphia area. 
The rich collections of the Arboretum make it 
an ideal place at which to conduct such studies. 


Of the twenty-one students enrolled five were 


high school teachers of science who had been 
awarded scholarships for summer work by the 
Esso Education Foundation. Several other teach- 
ers in the class held University Summer School 
scholarships. Seven members of the group were 
graduate students in the University’s Division of 
Landscape Architecture who took the course in 
order to become familiar with the rich resources 
of plant materials which may be used in design. 
THE RECREATION AREA 

Forty-six organizations held outings at the 
Recreation Area during the Spring, Summer and 
Autumn of 1958. The total attendance at these 
affairs was close to 4,000, which represents the 
highest number in four years of operation. 

The increasing popularity of this facility in- 
dicates clearly that the Arboretum is becoming 
better known, not only by the faculty and stu- 
dents at the University but also by members of 
an ever-widening community. 

J. M. F., Jr. 
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Associates’ Corner 


We Associates enjoy our parties, treasure our plants, and are proud of our beautiful Arbore- 


tum, wandering through the grounds from time to time but, how many of us really know much 
of the actual functioning of the Arboretum? Dr. Fogg has kindly allowed me space in his Bulletin 
(a sort of Associates’ Corner as the publishers term it) to tell of some of the contributions the 


Arboretum makes to the Community. 


Our CONTRIBUTION TO 
BowMaAN’s HILL WILDFLOWER PRESERVE 


Bowman’s Hill Wildflower Preserve is in 
Washington’s Crossing Park, and occupies a tract 
of 100 acres along Pidcock Creek. The Preserve 
started in 1933 as a living memorial to Washing- 
ton and his valiant Army who camped here be- 
fore the Battle of Trenton in December 1776. 
The ultimate horticultural objective is to estab- 
lish a representative collection of the native flora 
of Pennsylvania, daily growing more valuable 
in this era of Suburban Sprawl. There are now 
fifteen Trails, short and easy to traverse, with 
the plants well marked. At the entrance to each 
Trail is a box containing identification lists of 
the plants on that particular Trail. 


Material has come from all parts of Pennsyl- 


MORRIS 


ARBORETUM 


vania, mostly through seeds and cuttings which 
had to be propagated. Through the interest of 
our Mr. Joseph W. Adams the Morris Arbore- 
tum has helped to perform this function and 
there are now hundreds of plants thriving in this 
enchanted woodland with a Morris Arboretum 
heritage, including that unique shrub, the Box 
Huckleberry (Gaylussacia brachycera) , the old- 
est living plant in North America, antedating 
the California Redwoods and the ancient Cy- 
press in Mexico. The seeds are mostly infertile, 
but Mr. Adams was able to propagate cuttings 
from a stand estimated in 1920 to be 13,000 years 
old. 


Marion W. Rivinus 


ADVISORY COUNCIL 


Mrs. E. F. Rivinus, Chairman 


Members 


Mrs. Frederick L. Ballard, Jr. 
Mrs. Albert C. Barnes 

Mrs. C. Reed Cary 

Mrs. Morris Cheston 

Mr. Richard B. Chillas, Jr. 
Mr. Lloyd M. Coates 

Mr. Henry F. du Pont 

Mr. Carl W. Fenninger 
Mrs. Thomas S. Gates 

Dr. David R. Goddard 
Mrs. Albert M. Greenfield 
Mrs. Gaylord P. Harnwell 
Mrs. Flagler Harris 

Mrs. Dunham Higgins 
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Mrs. Sidney Keith 

Mr. John B. Kelly 

Mrs. John F. McCloskey 
Mrs. Frederic Rosengarten 
Mr. Maurice Bower Saul 
Dr. Russell J. Seibert 
Mr. Charles J. Seltzer 
Mrs. C. Newbold Taylor 
Mr. John W. Thorn 

Mrs. W. B. Whitney, 2nd 
Mr. George D. Widener 
Dr. J. J. Willaman 

Mrs. E. F. Wood 





New Associates 


The Arboretum is happy to welcome the following new 


Associates who have been enrolled since January, 1958: 


Mr. Stanley W. Ash 

Mrs. Walter D. Banes 

Mrs. Kensil Bell 

Mrs. Louis P. Bell 

Mrs. P. Franklin Bell 

Mrs. J. P. Beury, Jr. 

Mr. J. W. Blanc 

Mrs. James C. Bleloch 

Mr. and Mrs. John 
Cadwalader 

Dr. and Mrs. Richard 
H. Chamberlain 


Mr. and Mrs. Samuel 
J. Cooke 


Mrs. John D. Corbit 
Mrs. T. J. Costello 
Mrs. Loring Dam 

Mrs. Elizabeth Cottler 
Mr. Sol Deglin 

Mr. Mark Delestatius 
Mr. J. A. Del Vecchio 
Mrs. R. C. Derbyshire 
Mr. J. N. DuBarry 
Mrs. Donald Earl 

Mrs. F. C. Elkins 


Mr. and Mrs. George 
W. Emlen 


Dr. John F. Gall 

Mr. R. B. Gallagher 
Dr. E. O. Goeckler 

Mr. W. T. Gotelli 

Miss Mary S. Green 
Mrs. James V. Hazlett 


Mrs. L. H. 
Hergesheimer 


Mrs. Lawrence Jewett 
Mr. Geoffrey D. Kaiser 
Mrs. Lewis Kleckner 


Mrs. Paul Lewis 

Mrs. H. L. Li 

Mr. William V. Lynch 
Miss Jeanne Maiale 
Mr. Frank C. McGrew 
F. D. Moore & Sons 
Mrs. W. E. Mullestein 
Murglas Corporation 


Mr. and Mrs. C. B. 
Newbold 


Mr. E. W. Newcomb 
Mrs. Grace M. O’Brien 
Mr. F. Pearson, Jr. 

Mr. Lester Perkins 

Dr. Hans Rademacher 
Mr. Edward Rodger 
Mr. George B. Ross 
Mr. K. A. Salmssen 
Mrs. Madeline Santisi 
Mrs. R. Schatschneider 
Mrs. H. Schiele, Jr. 
Mr. Edward Schultz 
Mrs. M. Simpson 

Mrs. George L. Storm 
Mrs. G. Synnestvedt 
Mr. J. David Taylor 
Mr. Robert Truitt 
Mr. T. J. Turpin 

Miss Elsa Ueland 

Mrs. Lloyd Van Sciver 
Mrs. H. C. Voorhees 
Mr. Byron Washburn 
Rev. Carl J. Webb 

Dr. Deane Webber 
Mrs. J. G. Williams 
Mrs. R. D. Yarnall, Jr. 
Mrs. Howard S. Young 
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